INTRODUCTION.
There is considerable confusion in regard to the existence of subdivisions of the mannitol-fermenting group of dysentery bacilli. Numerous attempt~ have been made to establish subdivisions on the basis of their biological and serological characteristics (1) (2) (3) (4) (5) (6) (7) (8) . My conclusions are derived from the fermentation and agglutination reactions of 77 cultures isolated from cases of clinical dysentery in children, 12 cultures from cases of dysentery in the American Expeditionary Forces, and stock cultures of the 5 English types of Flexner bacilli. 1 By the Flexner group I refer to Gram-negative non-motile bacilli, isolated from the stools of cases of clinical dysentery and agglutinated by the patient's serum. They produce a small amount of indole, do not liquefy gelatin, fail to ferment lactose, and produce acid and no gas in dextrose and mannitol. These are the only constant cultural characteristics. It would seem advisable to apply one name, Bacillus dysenteri~ Flexner, to this whole group. These mannitol-fermenting dysentery bacilli have been subdivided in two ways, first by fermentation tests with maltose, saccharose, dulcitol, and rhamnose, and secondly by agglutination tests with the sera of immunized rabbits. In this country it has been customary to refer to the Flexner (9), Harris, Hiss-Russell (10), and Strong (11) divisions on the basis of differences in the fermentation of maltose and saccharose. In my series, by utilizing the differences of fermentation of dulcitol and rhamnose, three additional divisions were found in a few cases (Table I) . I][ late fermentation occurred, the day of its appearance is designated by the • number placed after the + sign. Otherwise + designates acid (no gas) production on the 1st day and indole production on the 7th day. 0 denotes no fermentation (incubation continued 21 days).
Fermentation Type 7 was also isolated from a diarrhea case which was not clinically dysentery.
Other workers using still different carbohydrates have reported additional divisions (6, (12) (13) (14) . In fact, if fermentation is accepted as a criterion for differentiation, still further members will probably be added in the future as new carbohydrates are used for fermentation tests, and even more confusion will result.
It has been demonstrated (7, 15) that dysentery cultures may lose or gain ability to ferment maltose, saccharose, and also dulcitol (4) and that distinctions made on this basis are inconstant and unreliable. In the same stool I have isolated cultures that fermented maltose and others that failed to do so (Case 53, Table H ). In another Cases marked with an asterisk (*) had more than one serological type and those marked with a dagger (~) had more than one fermentation type of Flexner dysentery baciUus in the stools. Culture numbers preceded by L, i.e. L156, were from cases in Baltimore, the others were from Birmingham, Alabama. + and ~ indicate complete and partial agglutination; the numbers following these signs refer to the dilutions (end-point) of the serum. Case 69 was a diarrhea which was not clinically dysentery. 653 dysentery specimen I have found organisms that differed in dulcitol fermentation (Case 8, Table II ). In other stools I have isolated dysentery bacilli that differed in rhamrtose fermentation (Cases 13 and 79, Table II) . It is, of course, possible that these represent mixed infections, but this is impossible to prove, inasmuch as the fermentation differences in maltose, saccharose, dulcitol, and rhamnose, as will be pointed out later, do not parallel the serological findings.
Divisions Based on Agglutination with Monovalent Rabbit Sera.
Murray (1) in England has discarded the fermentation divisions of the Flexner group and has found that thirty-four cultures isolated from cases of dysentery in different parts of the world fell into five divisions on the basis of their agglutination reactions with monovalent rabbit sera. These he designates as the V, W, X, Y, and Z divisions of the Flexner group.
As Murray emphasizes, these divisions are not definite but probably indicate that one or more antigens predominate in a given strain. With the English cultures and sera, by means of Dreyer's (16, 17) technique with formolized cultures, I have found that although each serum usually agglutinates its own organism to higher titer than other types (Table III) , yet the V serum will also agglutinate the Y culture, the X serum will agglutinate Y and Z, the Y serum will agglutinate the V culture, the Z serum will agglutinate the Y culture, while the W serum, which is of low titer, appears to be specific. Murray states that absorption tests do not make these serological divisions more distinct. It may perhaps be found that agglutination with the sera of animals other than the rabbit may give more dear-cut results, as has been demonstrated (18) with sheep serum for streptococci.
With the cultures which I have isolated there is even more crossagglutination (Tables II and IV) . Some cultures that are agglutinated to end-titer by V serum react to quarter titer with Z. W, X, and Y sera frequently agglutinate the same cultures. With other cultures further combinations were found.
Among 62 cultures from children, of which many reacted with more than one serum (Table If) 
Serum.
Culture. In other words, although a distinct division was not obtained, agglutination reactions with the five English type sera and these mannitol-fermenting dysentery bacilli lead to the assumption that different antigens exist and that there are more than five which must be recognized.
Discrepancies between Fermentative and Serological Divisions.
There is no correlation between the divisions by fermentation tests and the serological results. Organisms of the same fermentation reactions were agglutinated by different sera. As an example (Table  II) , among the group that ferment maltose and saccharose, usually called the Flexner-Harris division (Fermentation Type 4), some cultures were agglutinated only by the Z serum, some by the X, Y, and Z, some by the V and Z, some by the X and Z, some by the W, X, and Y, and still others by the V, X, and Z sera, etc. Conversely, organisms agglutinated by the same sera may have different fermentation reactions. It was also noted that among organisms from the same stool with the same fermentation reactions, some were agglutinated by one or more Of the sera while others were inagglutinable.
With the English stock cultures (Tables I and III ) the same lack of correlation exists; for instance, the Y and X cultures differ in saccharose fermentation, yet both are agglutinated by the X serum.
Levine (3) has laid emphasis on the fact that the Z culture is the only one to ferment rhamnose, yet it is agglutinated by the X as well as the Z serum. Two rhamnose fermenters isolated from dysentery cases were agglutinated by both V and Z sera. Three rhamnose fermenters, isolated from cases of diarrhea which were not clinical dysentery, were not agglutinated by Z or any of the other sera. Furthermore, the Z serum aggh~tinated many strains that did not ferment rhamnose. From one stool (Case 79, Table IV ) one organism that fermented rhamnose and two that failed to ferment it were agglutinated by V and Z sera.
Dnlcitol-fermenting dysentery bacilli from one case were agglutinated by the Y serum and those from another were inagglutinable. This division has been named Bacillus alkalescens by Andrewes (2) who regards it as non-pathogenic.
Correlation of Agglutination Reactions of the Patient's Serum and Fermentation and Serological Types of His Stool Organisms.
A partial correspondence exists between the serological type of the organisms isolated from the patient's stool and the agglutination reactions of his serum.
In all except one case (Table IV) , if the patient's serum agglutinated any of the five stock antigens, the organisms isolated from the stool reacted with one or more of the sera of the same types. In many cases, however, the stool organisms were not agglutinated by all the types for which the patient had agglutlnlns. As an example, one patient's serum (Case 40, Table IV) had agglutinins for Types V, W, and Y, while the dysentery bacillus isolated from his stool reacted with only the Type Y serum. ~
The reverse of this was also true; namely, that the patient's serum would not have agglutinins for all the types which were represented by his stool organisms; for instance, the organisms isolated from a patient's stool (Case 63, Table IV) were agglutinated by the X, Y, and Z sera, while his serum had agglutinins for only the X antigen. These illustrations indicate an overlapping of the antigenic content of these strains.
In the only instance in which there was no correspondence (Case 41, Table IV), the serum of the patient agglutinated the W culture while the organisms from the stool reacted with the V, X, and Z sera.
In a few cases in which tests were repeated after various intervals, if agglutinins persisted, they were of the same types that had been present in previous tests. CONCLUSIONS, From these data it is seen that ill defined divisions of the so called Flexner group exist. The divisions do not appear to be sufficiently distinct to warrant the use of separate names. To avoid confusion all mannitol-fermenting dysentery bacilli should be called Bacillus s It might be argued that had more colonies been studied in the stool culture, Types V and W might have been found; but this would not explain the instances in which the patient's serum did not have agglutinins for all the types found in his stool.
dysenterice Flexner and the subdivision noted. There arc two methods for this division, one by the fermentation of carbohydrates, the other by agglutination with monovalent rabbit sera. These do not coincide and one or the other and not both must be adopted. Inasmuch as Murray studied organisms from widely distributed sources, it would seem preferable to adopt his serological classification and to add to it the types that fail to be agglutinated by his V, W, X, Y, and Z sera, as this method is simpler and more rapid. The results of the agglutination reactions of the patient's serum may be expressed in the same terms as the serological typing of the organism from his stool. Fermentation is less constant and gives rise to more divisions than there are carbohydrates. A gglutinin Content of Polyvalent Therapeutic Serum.
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Polyva2ent therapeutic serum. The serological reactions of these type sera, as Murray points out, show cross-agglutination to a greater or less extent, but they indicate that there are five antigens, V, W, X, Y, and Z and probably others, one or more of which predominate in a given strain. Polyvalent diagnostic and therapeutic sera are practically worthless unless they include antibodies for the more common of these types.
The diagnostic importance of recognizing that there are five or more antigens in this group is seen from the fact that the sera of some patients react with one, others with another, and that unless several antigens are used, some positive tests may be missed.
The therapeutic importance is emphasized by the fact that probably the best polyvalent therapeutic serum at present available has a very low titer for the X antigen, although that type was found in many of these cases (Table V) .
